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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Paul etal. (WO 02/076901 A1). 

Consider claim 1 : Paul et al. teach a coated glass sheet (abstract) that can have the 
following structure (Figure 5, Pg. 13, lines 10-20): 




From the above illustration it is seen that the coated glass sheet is comprised of a 
multilayer structure (2) formed on a glass substrate (1) and the multilayer structure is 
comprised of two layers of silver, at least three layers of ITO (5, 4, 15), and three layers 
of Sn02 dielectric layers (6, 7, 17). The reference also teaches that the silver layers 13 
and 3 are formed in the structure to be in contact with the 4 ITO layer as a top and 
bottom layer for said ITO layer as illustrated above. This is also illustrated in Figure 4 in 
the reference. 
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Paul et al. also teach that while the ITO layers are preferably suboxides of indium 
tin (Pg. 4, lines 1-5), fully oxidized ITO layers have been formed in the structure (Pg. 3, 
lines 3-9, Pg. 5, lines 1-15 and Pg. 14, lines 5-15). The reference teaches that the 
above structure is used to shade IR light (Pg. 7, lines 5-15) and that the coatings having 
a refractive index at a wavelength of 380 nm (Pg. 10, lines 25-28). The examiner notes 
that it is known in the art that the above wavelength is in the ultraviolet region and since 
the coating has a refractive index in this region, then it is inherent that the coating would 
reflect, and therefore shade, light in the ultraviolet range (Claim 1). 
Consider claim 2 and 9 : The reference also teaches that the dielectric layers can be 
comprised of any material suitable for the above coating purpose, such as tin oxide, 
titanium oxide, silica, alumina, etc. (Pg. 6, lines 20-25) (Claim 2). Also, the examiner 
notes that the above multilayered structure applied to the glass substrate produces an 
overall coated glass sheet article (Claim 9). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3, 5-8 are rejected under 35 U.S.C. 103(a) as being obvious over Paul et 
al. (WO 02/076901) as applied to claim 1 . 

Regarding claims 3 and 7: As discussed, Paul et al. teach a coated glass sheet for 
shading light with the characteristics set forth in applicants' claim 1 . Also as discussed, 
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the dielectric layers can be silica, titanium oxide and/or alumina. However, the reference 
is silent regarding the exact layered structure as claimed in claims 3 and 7 as well as 
the exact thickness and refractive index of each layer. 

Consider the structure as claimed in claims 3 and 7 
While the reference does not specifically disclose the exact claimed structure in 
claims 3 and 7, they teach the following structure: 

Glass / dielectric / ITO / Ag / ITO / dielectric / ITO / Ag / ITG7 dielectric 
and as discussed, the dielectric layer can be silica which would produce the following: 
Glass / Si02 / ITO / Ag / ITO / Sn02 / ITO / Ag / ITO/ Si02 
Also, the reference teaches that not all additional dielectric layers have to be 
present (Pg. 6, lines 20-31 and Pg. 7, lines 1-5) and that only one ITO layer need to be 
between each silver layer (Pg. 7, lines 20-30). Therefore, one of ordinary skill would 
recognize and find obvious that the removal of different dielectric layers and any 
secondary ITO layers between two silver layers could produce either of the two 
structures below would still being capable of shading IR and UV light: 
(7 layers) Glass/ Si02 / ITO/ Ag / ITO / Ag / ITO / Si02 
(6 layers) Glass / Si02 / ITO / Ag / ITO / Ag / ITO 

Further, they teach that one could add additional dielectric layers of the above materials 
so that the dielectric layer and ITO can work in combination as antireflective layers for 
the silver (Pg. 6, lines 20-31). 
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The examiner notes that in Paul et al., they only require that the ITO layers are 
upper and lower embedding layers for the silver and while the above illustration and 
structures show direct contact of the ITO layers with said silver, there is no limitation 
regarding ITO being in "direct contact" with said silver. Therefore, it is the examiner's 
position that if one desired to enhance the antireflection properties of the silver, then 
one of ordinary skill in the art would recognize and find obvious that additional dielectric 
layers could be added and combined with ITO, in any order, in order to enhance 
antireflection for the silver. 

Due to the above teaching and reasoning, it is the examiner's position that it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
modify Paul et al. to include that the above 6 or 7 layer structures could be formed in 
order to shade IR and UV light and that additional dielectric layers comprised of any of 
the above mentioned dielectric materials (such as a titania layer to the 6 layer structure 
and two alumina layers to the 7 layer structure) can be added, in any order, in order to 
work in combination with the ITO layers and enhance the structure's antireflection 
properties. This modification would in turn produce structures such as the applicants' 7 
layer structure as claimed in claim 3 of: 

Substrate/ Si02/ ITO/ Ti02 / Ag/ ITO/ Ag/ ITO 
and, the applicants' 9 layer structure as claimed in claim 7 of: 

Substrate/ Si02/ ITO / Ag/ AI203 / ITO/ Ag/ AI203/ ITO/ Si02 
Consider the exact thickness and refractive index of each layer 
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The reference discloses that the thickness of the silver layers will depend on 
desired optical properties (Pg. 7, lines 5-17). They teach that the thickness of the ITO 
embedding layers effects antireflection properties (Pg. 6, lines 20-32). Also, the 
reference teaches that the dielectric layers can vary in thickness (examples) and that 
the thickness of these layers is adjusted in order to work together with the ITO layers to 
impart antireflection (Pg. 6, lines 20-31). 

From the above teaching, it is seen that the thickness of each layer is a result 
effective variable and it is known that by optimizing the thickness, the optical properties 
such as antireflection, etc. will change. Also, it is known in the art that refractive index is 
an optical property that changes with optimized thickness and will in turn change the 
manner in which reflection occurs. Therefore, if one desired specific optical results, one 
would know that the thickness and the refractive index, produced by the thickness, 
would need to be optimized and through routine experimentation, the desired properties 
can be obtained. As such, it would have been obvious to one with ordinary skill in the art 
at the time of invention to modify Paul et al. to include that the thickness and refractive 
index of each layer can be optimized to include any value, including applicants' claimed 
values, in order to produce desired optical results of the overall structure (Claims 3 and 
7). 

Regarding claims 5-6 : As discussed, Paul et al. teach a coated glass sheet for shading 
light with the characteristics set forth in applicants' claim 1 . Also as discussed, the 
dielectric layers can be silica, titanium oxide and/or alumina. The reference also teaches 
that zirconia or tantalum oxide can be used as the dielectric layer (Pg. 6, lines 20-25). 
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However, the reference is silent regarding the exact layered structure as claimed in 
claims 5 and 6 as well as the exact thickness and refractive index of each layer. 
Consider the exact layered structure as claimed in claims 5 and 6 
While the reference does not specifically disclose the exact claimed structure in 
claims 5 and 6, they teach, as discussed, the structure as illustrated above which has 
the following sequence: 

Glass / dielectric / ITO / Ag / ITO / dielectric / ITO / Ag / ITG7 dielectric 
and as discussed, the dielectric layers can be any dielectric material taught which could 
produce the following: 

Glass / Si02 / ITO / Ag / ITO / Sn02 / ITO / Ag / ITO/ Ta205 
or 

Glass / Si02 / ITO / Ag / ITO / Sn02 / ITO / Ag / ITO/ Zr02 
Also as discussed, the reference teaches that not all additional dielectric layers 
and secondary ITO layers (two between the silver) have to be present (Pg. 6, lines 20- 
31 and Pg. 7, lines 1-5 and 20-30). Therefore, one of ordinary skill would recognize and 
find obvious that the following structures could be produced and be capable of shading 
IRand UV light: 

Glass/ Si02 / ITO/ Ag / ITO / Ag / ITO / Ta205 
or 

Glass / Si02 / ITO / Ag / ITO / Ag / ITO/ Zr02 
Further, they teach that while the ITO layers are the preferred embedding layers for 
thermally toughened and/or bent glass (Pg. 3, lines 10-20), they teach that zirconium 
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and tantalum oxide layers have been used in the above mentioned glass, in place of 
said ITO layers, in order to protect the silver layer in the presence of oxygen(Pg. 2, lines 
8-25). Therefore, one of ordinary skill would recognize and find obvious that one or 
more of the ITO layers can be replaced by the above metals and the following structure 
could be produced: 

Glass/ Si02 / ITO/ Ag / Tantalum oxide / Ag / ITO / Ta205 
or 

Glass / Si02 / ITO / Ag / zirconium oxide / Ag / ITO/ Zr02 
Also, the examiner notes that since the embedding layers and the above oxides 
are thermally heated and present in an oxygen atmosphere within the reference (Pg. 2, 
lines 1 6-25, Pg. 3, lines 5-1 0), then it is inherent that if the above tantalum and 
zirconium oxides are used, the applicants' desired oxidation state would be present. 

Further, the reference teaches that Ag/ITO layered series can be present on top 
of a previous ITO making the top ITO layer of a previous series, the bottom layer of an 
additional series (Pg. 7, lines 20-30). Also, they teach that the silver layer produces high 
light transmittance and low light-absorbance, while being IR reflective (Pg. 7, lines 5- 
15), and the ITO will be in combination to protect said silver as discussed. It is the 
examiner's position, from the above teaching, that one of ordinary skill in the art would 
recognize and find obvious that if one desired to enhance light transmittance, etc. in the 
structure, then an additional Ag/ITO combination series could be added and if added, 
could be present above a previous ITO layer. 
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Also, as discussed previously, the ITO layers do not have to be in direct contact 
with the silver and one of ordinary skill would recognize and find obvious that additional 
dielectric layers can be added, in any order, to the structure which could in turn, 
produce the following: 

Glass/ Si02 / ITO/ Ag / Tantalum oxide / Ag / ITO / Ag/ Ta205/ ITO 
or 

Glass / Si02 / ITO / Ag / zirconium oxide / Ag / ITO/ Ag/ ITO/ Zr02 
As illustrated, the first structure above is comprised of 8 layers, from silica to Ta205, 
and the second structure is comprised of a 7 layered structure, from Ag to Zr02, 
supported on an ITO layer substrate. 

Due to the above teaching and reasoning, it is the examiner's position that while 
the claimed structures are not preferred or specifically disclosed in Paul et al., one of 
ordinary skill in the art would have recognized and found it obvious at the time of 
invention to modify Paul et al. to include that the above structures could be produced in 
order to obtain ultraviolet and IR shading characteristics, provide protection to the silver, 
and enhance the optical properties of the structure while (Claims 5-6). 

Consider the exact thickness and refractive index of each layer 

As discussed above, the thickness and refractive indexes are result effective 
variables and therefore, the same reasoning above applies and it would have been 
obvious to one with ordinary skill in the art at the time of invention to modify Paul et al. 
to include that the thickness and refractive index of each layer can be optimized to 



Application/Control Number: 10/539,855 Page 10 

Art Unit: 1794 

include any value, including ones claimed by the applicants, in order to produce desired 
optical properties for the overall structure (Claims 5-6). 

Regarding claim 8 : As discussed, Paul et al. teach a coated glass sheet for shading 
light with the characteristics set forth in applicants' claim 1 . However, they are silent 
regarding the exact layered structure as claimed in claim 8 as well as the exact 
thickness and refractive index of each layer. 

Consider the exact layered structure 
While the reference does not disclose the exact structure, they do disclose as 
discussed that the dielectric layers can be any material such as silica and/or alumina 
and still shade UV and IR light. Therefore, it would produce the following structure: 

Glass / Si02 / ITO / Ag / ITO / Sn02 / ITO / Ag / \TOI AI203 
and as discussed, not all the dielectric layers or ITO layers need be present and one 
would recognize that the structure below could be produced: 

Glass / Si02 / ITO / Ag / ITO / Ag / ITO/ AI203 
Also, as discussed, since one would recognize and find obvious that an 
additional Ag/ITO series can be added to any original ITO surface for the same reason 
as above, then the one would recognize that the following structure can be produced: 
Glass / Si02 / ITO / Ag / ITO / Ag / ITO/ Ag/ ITO/ AI203 
Further, due to the dielectric layers working in combination with the ITO to 
enhance antireflection properties as discussed, one would recognize that the following 
structure can be produced: 

Glass / Si02 / ITO / Ag / ITO / Ag / ITO/ Ag/ AI203/ ITO/ AI203 
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And still further, the reference teaches that the ITO embedding layers have been known 
to also be replaced with aluminum oxide in order to protect the silver (Pg. 2, lines 8-25) 
and again, due to the same reasoning above, the following structure would be 
produced: 

Glass / Si02 / ITO / Ag / aluminum oxide / Ag / ITO/ Ag/ AI203/ ITO/ AI203 
which will inherently have the applicants' alumina oxidation state present. 

From the above teaching it is illustrated that while the reference does not prefer 
or specifically disclosed in Paul et al., based on the prior art disclosure, one of ordinary 
skill in the art would have recognized and found it obvious at the time of invention to 
modify Paul et al. to include that the above structure could be produced in order to have 
ultraviolet and IR shading characteristics, provide protection to the silver, and enhance 
the optical properties of the overall structure (Claim 8). 

Consider the exact thickness and refractive index of each layer 

As discussed above, the thickness and refractive indexes are result effective 
variables and therefore, the same reasoning above applies and it would have been 
obvious to one with ordinary skill in the art at the time of invention to modify Paul et al. 
to include that the thickness of each layer can be optimized to include any thickness 
and therefore, obtain any refractive index, in order to produce desired optical results of 
the overall structure (Claim 8). 

3. Claims 10-13 are rejected under 35 U.S.C. 103(a) as being obvious over Paul et 
al. (WO 02/076901 ), in view of Nishihara et al. (US PN. 4,465,736). 
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As discussed, Paul et al. teach a coated glass sheet for shading light with the 
characteristics set forth in applicants' claim 1 and 2. They also teach that the coating 
provides solar control functions (Pg. 7, lines 5-8). However, they are silent regarding the 
ultraviolet and infrared shading coating being used in the application of a window 
construction or safety glass wherein the coating is applied to one transparent glass 
pane with an additional transparent glass pane on top and then a plastic sheet is 
adhered between the panes to prevent shattering. 

Nishihara et al. teach film for shading light (title) such as infrared and ultraviolet 
light (Col. 1 , lines 5-1 2) that is coated on a glass sheet (Col. 8, lines 1 7-25). They teach 
that the film can be used in a window construction, such as safety glass, in order to 
impart solar radiation controlling functions to car type windows (Col. 3, lines 30-35). The 
film in this reference is comprised of a multilayered structure comprising a thin layer of 
silver metal that can have a layer of indium tin oxide applied to both sides of said silver 
(Col. 6, lines 45-50). Also, the reference teaches that one or more dielectric layers can 
be applied to both sides of the silver (Col. 3, lines 35-45) wherein the dielectric layers 
can be comprised of indium oxide, titanium oxide, silica, etc. (Col. 3, lines 20-30). 

Further, they teach that when used as safety glass, the window construction will 
be comprised of two transparent glass sheets (Col. 1, lines 25-30, Col. 4, lines 25-35, 
Col. 8, lines 18-35) wherein the infrared and ultraviolet shading film (optical coating) is in 
between both sheets (Col. 8, lines 15-20). They also teach that the film is comprised of 
a plastic layer sheet material used as a carrier film of PET (Col. 2, lines 1-5, Col. 3, lines 
64-67 and Claim 2). As illustrated in column 6, lines 40-42, if two glass sheets are 
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applied to both sides of the above overall film, then the optical portion comprising silver, 
whatever dielectric chosen (such as indium tin oxide), etc would inherently be formed on 
at least one glass sheet against the plastic PET layer. Also, the reference teaches that 
the carrier film is adhered in the overall film (Col. 5, lines 13-20) and therefore, in 
between both sheets as well. Further, the reference discusses that shattering in 
windows (panes) is known (Col. 1 , lines 15-20) but is vanished in this invention due to 
enhancement of the heat shrinkage caused by the addition of said carrier film (Col. 2, 
lines 1-40 and Col. 4, lines 1-35). Therefore, it is the examiner's position that it is 
inherent that the resistance to shattering was produced by the plastic layer. 

Paul et al. and Nishihara et al. disclose analogous inventions regarding a 
multilayered structure film comprised of a silver layer with dielectric layers and indium 
tin oxide applied to both sides (illustrated by Paul et al. in the figure above) wherein the 
film imparts solar control functions and shades ultraviolet and infrared light. Also, both 
references teach that the film can be applied to glass substrates. As such, it would have 
been obvious to one of ordinary skill in the art at the time of invention to modify Paul et 
al. to include that it would be advantageous to use the ultraviolet and infrared shading 
multilayered film structure coated on the glass sheet in a window construction, such as 
a safety glass window construction comprised of two glass sheets and a plastic material 
laminated in the manner taught by Nishihara et al., in order to impart solar control 
functions to car windows while preventing shattering to the glass panes (Claims 10-13). 
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3. Claim 4 is rejected under 35 U.S.C. 103(a) as being obvious over Paul et al. (WO 
02/076901 A1) as applied to claims 1 and 5 above, in view of Phillips et al. (US 
Publication No. 2002/0182383). 

As discussed, Paul et al. discloses a multilayer structure on a glass substrate 
with the limitations of claim 1 . Also as discussed, one would recognize and find obvious 
for the same reasoning as disclosed above for claim 5, that the multilayer structure can 
be comprised of the following: 

Glass / Sn02 / ITO / Ag / ITO / Ag / ITO/Ag/ IT07 Sn02 

However, the reference is still silent with regard to the exact structure of claim 4 
with the layers having the claimed thicknesses and refractive index. 

Phillips et al. teach a multilayered coating formed on a substrate (abstract, Par. 
0007, Figures). They teach that the multilayer structure is comprised of a reflective 
silver layer (Par. 0073) with opposing dielectric layers above and below the silver layers 
(Figures) to aid in corrosion resistance, etc. (Par. 0074). They teach that the dielectric 
layers can be tin oxide, yttrium oxide, or indium-tin-oxide due to the high refractive index 
of these materials (Par. 0078). 

Consider the exact structure of claim 4 

Paul et al. and Phillips et al. disclose analogous inventions related to a 
multilayered coating on a substrate wherein the coating is comprised of a silver layer 
embedded by a top and bottom dielectric layer. The examiner notes that the sole 
purpose of Phillips et al. is to illustrate that yttrium oxide is a functional equivalent of 
indium-tin-oxide and tin oxide as they all function as high refractive index dielectric 
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layers and yttrium oxide can be used as embedding layers to protect the silver layer 
from corrosion. As such, it would have been obvious to one of ordinary skill in the art at 
the time of invention to modify Paul et al. to include that yttrium oxide can be used in 
place of a layer of tin oxide to act as an equivalent high refractive index dielectric layer 
in the structure and yttrium oxide can replace a layer of ITO to act as an equivalent high 
refractive index layer embedding a silver layer in order to resist corrosion and provide 
antireflection in the structure. This could then provide the following structure wherein the 
first ITO layer is a substrate for the multilayer stack above it. 

Glass/Sn02 / Ag/ Y203 / Ag / ITO / Ag / ITO/ Y203 
Consider the claimed thicknesses and refractive index 
While the reference is silent regarding the exact thickness and refractive index of 
the individual layers, these limitations are result effective variables for the same 
reasoning as given above and it would have been obvious to one of ordinary skill in the 
art at the time of invention to modify the thickness of the layers which will also modify 
the refractive index of each layer in order to produce desired optical results of the 
overall multilayered structure (Claim 4). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAUREN ROBINSON whose telephone number is 
(571 )270-3474. The examiner can normally be reached on Monday to Thursday 6am to 
4pm. 



Application/Control Number: 10/539,855 Page 16 

Art Unit: 1794 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on 571-2721284. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Lauren E. T. Robinson 

Examiner 
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/LAUREN ROBINSON/ 
Examiner, Art Unit 1794 
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Supervisory Patent Examiner, Art Unit 1794 



